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 
Abstract--  Environmental pollution is one of the issues of 
serious concern in the developing countries such as Nigeria; 
industrial activities contribute to the growth of the economy but 
usually at the expense of the environment. Although the Nigerian 
textile industry has in the time past contributed positively to the 
economy of her country it is not without its negative 
environmental impact. This review article covers the impact of 
Nigerian textile industry on her economy as well as her 
environment and most importantly is the environmental 
protection effort of the last five years (2008-2012). 
Index Term--   Dye, Environmental pollution, Environmental 
protection, Heavy metals, Textile industry.  
 
I.                INTRODUCTION 
Our immediate vicinity (environment) is usually affected by 
various anthropogenic activities, one of such is local and 
regional pollution. Industrial activities among other things are 
a major source of environmental pollution. Water ecosystem 
for example is majorly affected by various industrial activities 
such as mining, cement production, soap and detergent 
productions and textile manufacturing [62,69]. Developing 
and especially densely populated countries like Nigeria has 
most of its water bodies contaminated by industrial effluents 
as river water is considered means of industrial effluent 
disposal [39]. Textile industries use a lot of water in their 
various manufacturing stages (i.e scouring, bleaching, 
mercerizing, dyeing, printing and final finishing) and hence 
they generate a lot of waste water. Effluents released from 
these operations usually contain a significant amount of  
pollution load as hundreds of dyes and auxiliary chemical are 
used in the most complex stages of wet processes (i.e dyeing 
and printing) and this is usually discharged into water bodies 
half treated or untreated. These dyes and other allied 
chemicals contribute to major pollution loads of the receiving 
water bodies. The major constituents of effluent discharged by 
dye house is the colour, it is the first contaminant to be 
recognized in waste water and the presence of its very small 
amount in waste water is highly visible and undesirable [36]. 
Textile effluents have been found to contains a higher amount 
of metals especially chromium, copper, lead and cadmium as  
 
 
 
 
these metals are being widely used in the production of colour 
pigments of textile dyes [31]. Extensive studies have been 
carried out on textile effluent here in Nigeria, Investigations 
usually carried out on textile effluents span from 
physicochemical properties through heavy metals and to dye 
or colour content of the effluent.  Heavy metals and dye have 
serious environmental concern, their effect on the environment 
they are being released to i.e the water body and also the 
plants grown around the river have also been extensively 
studied. This review article gives an overview of the 
environmental impact of effluents discharge from various 
textile industry in Nigeria and most importantly also is the 
environmental impact of these industries.   
 
II.      PHYSICOCHEMICAL PARAMETERS AND 
STUDIES ON HEAVY METALS 
The quality of any water is defined by its chemical, 
physical and biological contents, hence maintaining a healthy 
aquatic ecosystem depends on the physico-chemical properties 
and biological diversity, this call for a regular monitoring of 
water bodies with required number of parameters [43,68]. The 
importance of the determination of physicochemical parameter 
of water, effluents or sediments cannot be over emphasized as 
these parameters affect the concentration of heavy metals with 
organic matter and pH being the most important parameters 
controlling the accumulation and the availability of these 
heavy metals [3]. Industrial activities have been identified as a 
major source of pollution for water ecosystems. The 
production of textile, cellulose and various chemicals is 
usually connected with synthetic dyes usage along side with 
other toxic metals and the discharge of their effluents could 
have a serious hazardous influence on the environment. 
Yusuff and Sonibare [70], investigated effluents from 
five major textile industries in Kaduna , these effluent were 
tested for Colour intensity, chemical oxygen demand (COD), 
total suspended solid (TSS), NH3, biological oxygen demand 
(BOD5), and S
2-
  also metals such as Al, Mn, Zn ,Fe, Cu were 
also investigated. Al, Mn, Zn, Fe were found to be within limit 
while Cu was found to be above limit about three fold. Akan 
et al, [7] reported the investigations on samples collected from 
tanneries and textile industries from Kano industrial area, 
result shows that the concentrations of BOD, COD, DO, 
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nitrate, nitrite, sulphate, phosphate, chloride and heavy metals 
were higher than the limits set by WHO for the discharged of 
tanneries and textile effluents into river. Asia et al, [17] also 
studied the physicochemical properties and investigated some 
selected heavy metals in three effluent samples collected from 
textile factories in Kaduna, results shows that the heavy metals 
investigated has higher concentration than the Federal 
environmental protection agency (FEPA) standards for 
effluent discharge, physicochemical properties result indicates 
that the effluents may not be able to undergo up to 50% 
substrate biodegradation, thus biological processes may not be 
feasible for the treatment of these effluents. Wastewater 
samples at the point of discharge into river Chalawa were 
collected and analyzed for metals such as Cr, Cu, Pb, Zn, Fe 
and Mn, the investigation was done for both wet and  dry 
season and result shows that the discharge of Cr, Cu, Pb, and 
Zn into the river, for both seasons, exceeded the maximum 
permissible limit given by the Federal Environmental 
Protection Agency of Nigeria (FEPA) and WHO [24]. 
Challawa River in Kano has also been investigated 
for the impact of effluent from tanneries and textile industries 
on it chemical characteristics. The samples collected at some 
selected points along the river was investigated for parameters 
such as biochemical oxygen demand (BOD), chemical oxygen 
demand (COD), total organic carbon (TOC), Dissolved 
oxygen (DO) total dissolved solid (TDS), anions and trace 
element and the result indicate that all the investigated 
parameters were found to be higher than the WHO limits for 
the protection of fish and other aquatic life [8]. Awomeso et 
al, [19] studied a river receiving effluents from textile industry 
in Lagos, dissolved oxygen at the points closest to the point of 
effluent discharge were found to be zero signifying that stream 
was heavily polluted and may not likely support aquatic lives. 
Effluents generated from a textile industry located in 
Oshodi, Lagos State has also been investigated for its 
characteristics and to test the effectiveness of their waste 
water treatment techniques. Physico-chemical parameter 
investigated include pH, temperature, total solid, total 
suspended solids, dissolved oxygen, chemical oxygen 
demand, oil and grease, chlorides, sulphide and certain heavy 
metals such as chromium, cadmium and lead. The range of the 
physioco-chemical parameter was reported as follows pH 
7.12-12.99, temperature 28.33-64.00°C, total solids (TS) 
2000-31800 mgL
-1
, total suspended solids (TSS) 300 – 780 
mgL
-1
, dissolved oxygen (DO) N.D - 1.50 mgL
-1
, chemical 
oxygen demand (COD) N.D – 350 mgL-1, oil and grease 160 – 
2370 mgL
-1
, Chlorides 21 - 1064 mgL
-1
, Sulphide 1060 – 1400 
mgL
-1
, Chromium (Cr) 0.09 - 0.67 mgL
-1
, Cadmium (Cd) 0.04 
- 0.31 mgL
-1
 and lead (Pd) N.D - 0.35 mgL
-1
. The percentage 
removal was also reported in the following range: TS; 15.1 - 
86.5%, TSS; 46.4 - 51.3%, oil and grease; 35.0 - 92.9%, 
chloride; 27.6 - 65.5%, sulphide; 18.5 - 24.3%, heavy metals 
(Cr, Cd and Pd); 2.9 - 86.6%, temperature; 27.9 - 55.7%, pH; 
20.3 - 45.2%. Based on the results of their investigations, it 
was concluded that the wastewater treatment technique as 
practiced by the company is inadequate to remove all the 
pollution loads generated [51]. 
For good design of wastewater treatment plant, 
statistical characterization of wastewater is significant and 
thus the statistical characterization of textile mill’s 
wastewaters in Northern part of Nigeria has been carried out 
[52]. Report says the study revealed that textile wastewaters is 
nutrient deficient, contain chloride, some heavy metal, high 
COD, BOD , very high colour, COD: TKN and COD : TP 
ratio. The results mean concentration for BOD, COD, pH, 
colour, TKN, TP, chloride, sulphate, cadmium, chromium and 
zinc was reported to be 1593.42 mg/l, 6477.57 mg/l, 9.79,230, 
13.87mg/l, 7.79mg/l, 312.35 mg/l, 8.56 mg/l, 0.06mg/l, 0.01 
mg/l and 1.25 mg/l respectively. 
 
III.   EFFECT OF TEXTILE EFFLUENT ON LIVING 
ORGANISMS IN THE ENVIRONMENT 
The effect of effluents from textile industries on fish, 
plants and other aquatic organism in the exposed water has 
been studied at various levels . Studies have also been 
extended to the plants and vegetables grown in the vicinity 
exposed to effluents from textile industries. The levels of Lead 
(Pb), Cadmium (Cd) and Chromium (Cr) in the tissue of 
Talinum triangulare, an economic plant grown around a 
textile industry in Ikorudu area of Lagos State was studied. 
The level of these metals in soil from the industrial area and 
the plants grown on the soil were found to be higher than its 
non-industrial area counterparts. The results obtained further 
confirm the increased danger of growing vegetables around 
industries [11]. Heavy Metals and Anion Levels in Some 
Samples of Vegetable Grown Within the Vicinity of Challawa 
Industrial Area, Kano State has been studied, concentration of 
heavy metals which include, Cu, Zn, Co, Mn, Mg, Fe, Cr, Cd 
As, Ni and Pb, were determined and were found to be higher 
than the FAO, WHO/EU and FAO/WHO allowed limit. The 
concentrations of the anions were also higher than the 
permissible limit [9]. Adeogun and Chukwuka [2] also worked 
on the differential sensitivity of saggital otolith growth and 
somatic growth in Oreochromis Niloticus exposed to textile 
industry effluent, the effluent samples for this study they 
reported was collected from a textile company (Sunflag PLC) 
at Eric Moore, Lagos, Nigeria. Their result was subjected to 
statistical analysis and it shows that there was serious weight 
loss in the exposed fish as compared with the control fish. 
Olusegun et al, [58] carried out studies on the 
comparison of cytogenotoxicity effects of “treated” industrial 
effluents discharge from textile and paint industries in Lagos 
metropolis  using A. cepa root-tip assay. They reported that 
textile effluent was found to be 4.5 times more toxic than the 
paint effluent.  
IV. THE ROLE OF TEXTILE INDUSTRY BEFORE ITS 
COLLAPSE 
Although in the pre colonial Nigeria, various textile 
processes such as textile weaving, spinning and dyeing, 
ginning carding had been a well-established occupation [40]. 
In order to contribute directly to economic growth and 
national development, government after the independence 
emphasized the proper utilization of local raw materials and 
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hence modern textile industries began to emerge in the 
northern part of Nigeria with the first being the Kaduna 
Textile Mill [60]. Manufacturing is an assured means for 
wealth creation and industrialization remains one of the 
catalysts for rapid growth and development of any economy 
be it developed, developing or under-developed. It is capable 
of increasing the pace of economic growth and ensuring swift 
structural transformation of the economy
66
. Interestingly, 
Nigerian textile industry was once a good support to her 
country economy: (1) it was rated third largest in Africa after 
Egypt and South Africa, with over 250 vibrant factories 
operating above 50 per cent capacity utilization [45]. (2) It 
was the single largest employer of labour after the government 
for a significant part of the history of the country, providing 
direct employment to about 350,000 persons outside millions 
of indirect jobs and employments [65]. (3)  The government 
derives as much as N2 billion per annum from textile related 
taxes and levies. Therefore, anything that affected this 
industry touched the nerve of the country [4]. 
Most surprisingly, the same industry which was 
found a major player in the manufacturing, giving about 
350,000 Nigerians job has been declining along with its 
workforce (1995: 100,000, 2004: 50,000) until it was down to 
26 by the end of 2007 with only 30,000 workers. Reports have 
it that textile companies have ever since been closing down on 
a yearly basis [29]. Murtala (2011) [45] presented the textile 
industries crisis this way “The predicament that bedeviled the 
Nigerian textile economy that earlier had considerable 
advantage in textile production, which manifested itself in the 
last three decades as a result of globalization, resulted in 
steady deepening economic crisis which has had adverse and 
far reaching consequences. This considerably affected the 
textile industry, wiped out labour and left behind an unsecured 
nation” 
The Nigeria manufacturing sector is generally 
experiencing a state of declination, the various 
advantages/economic impact of the textile industry makes it a 
subject to be well considered. Various reasons has been 
attributed to the collapse of Nigeria textile industries, some of 
these problems boils down to high cost of production in a 
highly competitive market. The acquisition, maintenance and 
replacement of machinery was all foreign exchange 
dependant, the Nigerian textile industries was  more labour 
driven than automation and this has a serious implication on 
the competitiveness of the product. Fully automated system 
may have limitations in Nigeria where power, water and other 
basic amenities are epileptic. Inability of Nigerian government 
to manage her border successfully and the influence of 
western lifestyle on the people have led to the smuggling of 
both second hand and new clothes into the country. It has been 
reported that government loses about $400 million to 
smuggling annually, about $1.4 billion worth of textile 
materials floods the nations market annually and 85 percent of 
these is smuggled
46
. Above all is the insensitivity of the 
various administrations and over‐ dependence on oil revenue 
which has greatly contributed to the declining state of the 
Nigerian Textile Industry and her manufacturing sector as a 
whole [5]. 
Various efforts have been made to resuscitate the 
Nigerian textile industry and there is a national consensus that 
the textile industry must be revived [59]. It started with the 
Obasanjo led administration when an outright ban was placed 
on imports of textile materials into the Country. Although this 
did not work out effectively as a result of our porous border, 
evidence shows by the display of imported textile materials all 
over the country. The same administration took another step 
by setting up a committee, which initiated the textile 
intervention fund (#70-billion), with about 71% of this fund 
was to go to the textile and garment sector and about 29% was 
earmarked for cotton growers. The effort continues during late 
President Umaru Yar’ Adua’s regime, a hundred billion naira 
fund was earmarked to make cheap loans available to 
operators in the textile sector in order to bring them back to 
business. About ten billion of this fund was disbursed in 
January 2010. President Goodluck Jonathan continued in the 
same spirit and great success was recorded as Nigerian textile 
plc which suspended operations in October 2007 has resumed 
work with a workforce of 900 employees, the Vice President 
Namadi Sambo reopened the moribund United Nigerian 
Textile (UNTL) Plc under a special federal government 
intervention fund [4]. 
 
V.           ENVIRONMENTAL PROTECTION 
Environmental degradation which is “the 
deterioration of the environment through depletion of 
resources such as air, water, and soil, the destruction of 
ecosystems and the extinction of wildlife” has been a serious 
concern to environmentalist. Environmental degradation may 
assume the form of chemical and biological degradation, 
aerobic or anaerobic biotransformation and mineralization 
processes. This believe is certain that environmental 
degradation is a consequence of human negligence but in the 
real sense of it, it is the intentional individual or collective 
actions that has put economic gains as of utmost importance 
and as result fails to give the environment its due respect. 
Although Industrialization manifests itself in rising incomes 
and levels of material welfare with a reduction in shares of 
population below poverty lines in any country, these benefits 
is usually achieved at the expense of the environment [37]. 
Environmental protection activities can be seen as a hierarchy 
of practices arranged in order of preference with pollution 
prevention having the highest preference over other methods 
such as treatment, re-use and recycline. Treatment of 
industrial effluent can be considered a means of pollution 
prevention as Industrial effluents remains a source of direct 
input of pollutants into aquatic ecosystem. Since the 
enforcement of industrial pollution and hazardous waste 
disposal laws is least in countries such as ours, many 
industries lacks central waste treatment tank and hence 
discharge half treated effluent or untreated effluent into the 
environment [58]. The shortcomings as well as the economic 
aspect of the conventional effluent treatment method must be 
considered especially for developing countries such as 
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Nigeria. For instance, the high cost of synthetic res ins used in 
ion exchange processes is not economically friendly [45]. As a 
result of deficiency of conventional methods due to economic 
consideration or inefficient operations, there is the need for 
further research into low-cost and efficient system for 
removing of problematic toxicant from industrial effluent 
before they are discharged into the environment. 
Environmental protection is the major business of 
environmentalist and in the quest for economically friendly 
and effective way of effluent treatment, various preparations 
of biosorbent as well as activated carbons from locally and 
readily available biomass has been carried out. The 
application of such prepared material for their efficiency in 
both organic and inorganic pollutants uptake has also been 
investigated. Heavy metals are among the conservative 
pollutants that are not biodegradable or undergo other break 
down or degradation processes hence are permanent additions 
to the environment (water and soil). The efficiency of coconut 
fiber as a sorbent for the uptake of As (III), Hg (II) and Pb (II) 
ions has also been reported, it was reported that adsorption 
capacity was found to be highest for Pb (II) followed by Hg 
(II) and As (III). Chemical modification was reported to affect 
adsorption capacity [33]. The potential application of (Basella 
alba L.) a fast growing plant for the removal of lead (II) and 
chromium (III) ions from aqueous solutions has been 
investigated and reported. Various parameters such as pH, 
biomass dosage, agitation time; and initial metal concentration 
were studied and reported to have direct influence on the 
uptake of the metals by the biosorbent. The uptake of metal 
was reported to decrease with increase in biosorbent dose for 
the two metals and kinetic data fitted well to the pseudo-
second-order mode [21]. The removal of Zn
2+
 from dilute 
aqueous solution using maize (Zea mays) wrapper as the 
biosorbent has been reported. kinetic and equilibrium 
behaviour of Zn
2+
 by varying parameters such as pH, contact 
time and initial metal ion concentration at 27ºC were studied. 
Result as reported says initial pH would play a vital role in the 
biosorption of the Zn
2+
 from solution, the uptake of Zn
2+
 was 
also reported to increase with time [22]. 
Iyagba and Opete [35] Studied the uptake of 
Chromium and Lead using Palm kernel shell and Palm kernel 
husk as adsorbent .Batch adsorption studies were carried out 
as a function of parameters such as pH, contact time and 
adsorbent dosage. Chromium and Lead removal was found to 
be pH dependent with the optimum pH for Chromium removal 
being 3 while that of Lead was 5 for both Activated carbon 
materials. Their result as reported shows that a large 
proportion of Chromium and lead were adsorbed at low 
concentration of the adsorbate in solution and, therefore 
indicates a good potential for the application of agricultural 
wastes for heavy metal removal. Olayinka et al [56] did a 
comparative study using coconut husk adsorbents (modified 
and unmodified) teak tree bark adsorbents (modified and 
unmodified) for the removal of Ni (II) and Cr (VI) ions from 
aqueous solution. There result as reported shows that modified 
and unmodified coconut husk is more efficient than modified 
and unmodified teak three bark respectively.      
Synthetic industrial waste was used to study the 
adsorption of Cr(VI) and Ni(II) on chemically (NaOH and 
HCl) modified coconut husk and the result was compared with 
results obtained from unmodified coconut husk. Result as 
reported shows that acid modification increases sorption 
capacity while NaOH modified biomass uptake is the lowest 
for the two metal ions [57]. The efficiency of oil-palm fibre 
treated with thioglycolic acid has also been investigated, the 
removal efficiency of the metals was reported to be pH as well 
as ionic size dependent. Maximum absorptions was reported at 
pH = 6 as 83.6 (Fe
2+
), 75.6 (Zn
2+ 
) and 50.8% (Mg
2+
)
10
. The 
sorption of Zn
2+
 using modified and unmodified tiger nut shell 
was investigated by Nnabuk and steven, [48]. To ascertain the 
optimum condition for the adsorption of the sorbate from 
aqueous solution by these shells, the extent of adsorption with 
respect to contact time, initial metal ion concentration, particle 
size of the adsorbent were monitored. The extent of metal ions 
uptake was reported to decrease with increasing contact time 
but increased with increase in the initial metal ion 
concentration.  The sorption capacity of Neem leaves to 
remove Cu
2+
, Ni
2+
, Zn
2+
 and Pb
2+
 has been investigated.  They 
reported percent removal after 120 minutes contact time to be 
76.8, 67.5, 58.4 and 41.45 for Cu
2+
, Ni
2+
, Zn
2+
 and Pb
2+
 ions 
respectively [50].  
Modified and unmodified cocoa pod husk biomass 
has been investigated for the uptake of Cu
2+
, Cd
2+
 and Pd
2+
 
from their aqueous solutions. Result as reported says that the 
adsorption capacity for unmodified biomass was 97.6057mgg-
1, 98.8860mgg-1 and 99.9454mgg-1 for Cu
2+
, Cd
2+
 and Pb
2+
 
respectively [63]. The efficiency of unmodified Rahia palm 
fruit endocarp for the sorption of  Iron (III), Lead (II) and 
Cadmium (II) ions has been investigated, parameters such as 
initial ion concentrations, temperature and particle size were 
studied. It was reported that the rate of sorption was affected 
by particle size and temperature. Maximum percentage 
adsorption was reported to be 98.7% [20]. The suitability of 
Amaranthus hybridus (African spinach) stalk and Carica 
papaya (pawpaw) seed was tested for removal of Mn (II) and 
Pb (II) ions from aqueous solution. The amount of metal ions 
removed from solution was reported to depend on the metal 
ion-substrate contact time, ion concentration and ion type [25]. 
The uptake of Cd(II) ions from aqueous solutions using Cassia 
siamea biomass has been investigated and reported, the batch 
equilibrium studies were carried out with respect to 
parameters such as  pH, initial metal concentration and contact 
time to determine the efficiency of biosorbent. Maximum 
adsorption capacity was reported to be 9.81 mg/g [6].  The 
sorption capacities of yam peels, sweet potato peels and 
cassava peels were investigated for the uptake of Cadmium 
(II) ion. The tuber peels show very high efficiency as it was 
reported that more than ninety–five per cent of initial 
concentration of Cadmium (II) ion in the aqueous solution was 
sorbed by each of the tuber peels
53
. The batch adsorption 
study of  Pb(II) and Cu(II) ions from aqueous solution  onto 
modified  and unmodified Gmelina arborea leaves was 
investigated by Jimoh et al, [38] they reported that the acid 
modified adsorbed higher than the unmodified biomass.  
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Senilia senilus (anadara) and Thais coronata (grastropoda) 
biomass has also been investigated for their effectiveness in 
the uptake of Hg
2+
, Pb
2+
, and Cd
2+ 
.Report has it that these 
biomass proved highly effective as removal efficiency 
increased as the initial concentration increased. The removal 
of Hg
2+ 
was reported to be highest ranging from 98.00 – 99.97 
% [61]. Ideriah et al [32] investigated the ability of the 
biomass of palm fruit fiber in removing Pb, Cu, Ni and Cr 
from aqueous solution. Parameters such as concentration, 
contact time and pH variations were investigated. The 
application of the biomass to waste water showed percentage 
removal of 73% Pb, 78% Cr, 82% Cu and 87% Ni. The 
sorption capacity of the biomass was reported to decrease with 
increasing concentration of metal ion but increased with 
decreasing pH and increasing contact time. Maize fibre 
activated with citric acid has been investigated for its potential 
in the removal of metal ion (Cd
2+
 and Pb
2+
). The adsorption of 
the metal ions was reported to depend on parameters such as 
metal ion concentration, adsorbent dosage and contact time. 
According to the Langmuir fit, the maximum binding 
capacities of the metal ions were 4.93 and 4.88 mg g-1 for 
Cd
2+
 and Pb
2+
 ions, respectively. It was concluded that citric 
acid modified maize fibres can be used in simple water 
treatment unit for the removal of Cd
2+
 and Pb
2+
 ions [72]. 
Surface functionalized coconut coir dust was investigated for 
its efficiency in the removal of cationic dye malachite green 
from effluent. Adsorption studies was reported as a function of 
solution pH, contact time and initial dye concentration and 
adsorption data analysed using various isotherms models. The 
adsorption capacity was reported to decrease with increase in 
adsorbent dose. However the percentage removal of the 
adsorbate was reported to increase from 74.5 to 92.0% at 
adsorbent dosage of 1.0g and 4.0g respectively. 94.8% was 
reported as the maximum percentage adsorption of malachite 
green [75]. 
Porous carbons prepared from various agricultural 
waste has found divers application in the removal of both 
inorganic and organics toxicants. The uptake of lead (II) by 
activated carbon prepared from cow dung has been studied, 
parameters such as temperature, contact time, pH, adsorbent 
dosage and concentration of adsorbate were all monitored. 
Result as reported showed that the adsorption was pH, 
temperature, contact times, and adsorbate concentration 
dependent, but was partly dependent on the adsorbent dosage 
[26].  Activated carbon prepared from bamboo has been 
investigated for its potential to remove basic dye, the studies 
of various experimental parameters such as pH, adsorbent 
dosage, temperature and initial dye concentration was carried 
out. Higher solution pH was reported to favour the adsorption 
of basic dye, the adsorption of dye increased with increasing 
temperature of the solution, indicating the process to be 
endothermic and dye removal increased with increase in the 
initial concentration of the dye [49]. Aluyor and Oboh [15] 
prepared granular activated carbon from animal horns and 
compared its lead ion uptake with commercial granulated 
activated carbon (GAC), their result as reported validate that 
animal horns can be used effectively for the removal of lead 
ions. 
Activated carbon prepared from treated oil palm fruit 
fibre has also been investigated for the removal of Pb
2+
 from 
aqueous solution.  The adsorption capacity was reported to be 
highest (439.06mg/g) at the highest initial concentration 
(500mg/l) [23]. Okoye et al [54] investigated the efficiency of 
activated carbon produced from fluted pumpkin (Telfairia 
occidentalis) seed shell for the sorption of lead (II) ion from 
simulated wastewater. The amount of lead (II) ion adsorbed at 
equilibrium from a 200 mg/L solute concentration was 
reported to be 14.286 mg/g. Granular activated carbon 
prepared from groundnut hulls have been investigated for its 
efficiency in the removal of pesticides. The activated carbon 
which was separately activated using KOH, H3PO4 and ZnCl2 
was reported to give a percentage removal of over 98% by all 
the sorbent prepared [16]. Nwosu et al [73] prepared Active 
carbon from Thevetia neriifolia nutshell  and its efficiency in 
the removal of Pb(II) and Cd(II) ions from used oil was 
investigated and reported. The prepared activated carbon was 
fully characterized and was reported that FT-IR revealed 
stretch vibrations of C = O in ketones and aldehydes in the 
range of 1700-1735 cm
-1
 and SEM micrograph revealed 
numerous pores and crevices all over the surface of the 
activated carbon, 822.2 mg g
-1
, 0.113 cm
3
 g
-1
 and 551 m
2
 g
-1
 
were obtained for iodine number, micropore volume and BET 
surface area, respectively. Sorption was carried at pH 4.8 and 
adsorption capacity for Pb (II) ion was reported to decrease 
with increase in temperature. 
Carbons prepared from saw dust and rice husk at 
varying temperature and activated with NaOH has been 
investigated for its potential in the removal of acetic acid, 
Cadmium ions, Lead ions and Iodine, percentage yield of the 
activated carbon from the raw materials,  iodine number and 
adsorption of heavy metals from aqueous solutions were all 
determined. In their findings they reported that rice husk has 
the highest yield of 48%, it was also concluded that lower 
carbonization temperature increase the adsorptive capacity of 
activated carbon obtained from rice husk while higher 
carbonization temperature favours adsorptive capacity of 
activated carbon from saw dust [30]. Lawal et al [42] prepared 
carbon from millet and sorghum straws and activated it with 
phosphoric acid for its potential removal of phenol from 
aqueous solution. The maximum adsorption capacities of the 
granular activated carbon from the cellulosic precursors were 
reported to be 80.36 and 82.34 mg/g of carbon from millet and 
sorghum straws respectively.  
Carbon prepared from Sheanut shells and activated 
with H3PO4 and its efficiency in the removal of Agrochemical 
(Atrazine) was investigated, GCMS analysis was carried out 
to measure the target sorbate. It was reported that sorted waste 
could be a potential source of active filter for atrazine sorption 
[67]. In another investigation, poultry droppings activated 
with H3PO4 was used for the uptake of herbicide and up to 
89.216% Atrazine removal was reported [34]. Activated 
carbon prepared from fluted pumpkin stem waste has been 
investigated for its potential in the removal of organic 
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pollutant (phenol). The kinetic studies were carried out and 
reported that data favored pseudo second-order with 
regression value of 0.987. Thermodynamic parameters ΔH
o
, 
ΔS
o
, and ΔG
o 
were reported to be negative revealing 
exothermic nature of the sorption process [27]. In another 
investigation, Ekpete et al [28] reported the adsorption of 
chlorophenol by an agro-based activated carbon prepared from 
fluted pumpkin stem waste and compared its result to a 
commercial activated carbon. It was reported that the Elovich 
equation evaluation showed the sorption capacity obtained for 
chlorophenol on fluted activated carbon as 47.62 mg/g and 
chlorophenol for commercial activated carbon as 38.46 mg/g.   
Carbon prepared from saw dust and activated with 
NaOH was applied to synthetic effluent containing methylene 
blue, high sorption capacity of 99.67% was reported by these 
researcher [64]. The adsorption capacity of adsorbent prepared 
from cow bones was investigated for the removal of lead and 
chromium from aqueous solution, effect of initial 
concentration and adsorption isotherms were studied. The 
maximum adsorption capacity was observed for lead (1.42) at 
30
o
C and 10 minutes, while that of chromium (2.49) was 
observed at 30
o
C and 10 minutes [55]. Alade et al, [13] 
prepared activated carbon from flamboyant pod (FB) and milk 
bush kernel shell (MB) and its effectiveness in the removal of 
naphthalene from simulated wastewater was carried out, also 
the effect of variational initial concentrations was investigated. 
They reported that the removal efficiencies of MB were 
relatively lower than those obtained from FB.  
The use of clay, termite mound, fly ash and other 
materials as low cost adsorbents for the removal of various 
pollutants has also been reported by various researchers. The 
use of waste tyre powder as an adsorbent has also been 
investigated activated and inactivated waste tyre powders 
were used for the uptake of Pb
2+
 and Cd
2+
 in their aqueous 
solution. The inactivated waste type was reported to be a 
better adsorbent for the removal of Pb
2+
 than activated tyre 
removed over 86.66% of Pb
2+
 from solution [18]. The 
adsorption of copper and lead ions from aqueous solutions 
using natural clay as adsorbent has also been investigated. 
Parameters such as effects of contact time, pH and initial 
metal ion concentration on the adsorption process were 
studied at a fixed temperature of 303 K. In their findings, they 
reported a greater adsorption affinity for Cu(II) than Pb(II) 
with the maximum adsorption capacities reported as 15.77 mg 
g–1 (0.248 mmol g–1) and 11.49 mg g–1 (0.055 mmol g–1) 
respectively at 303 K [47]. Deferrated kaolinite has also been 
used in the preparation of porous carbon adsorbent to avoid 
the common metal impurities usually associated with porous 
carbon adsorbents derived from agricultural residues. The 
structural and adsorption characteristics of the prepared 
adsorbent were investigated using Fourier transform infrared 
(FT-IR) spectroscopy and methylene blue adsorption. Their 
result shows increase in methylene blue uptake as the 
concentration of methylene blue increases [44]. The removal 
of para-nitrophenol from aqueous solution using fly ash has 
also been investigated, parameters such as contact time, pH 
and temperature were studied.  The uptake level of 
paranitrophenol by the sorbent was reported to increase at 
higher pH values while adsorption was reported to increase at 
lower temperature [14]. Akpomie et al, [12] reported the use 
of Ehandiagu clay as an adsorbent for the removal of Pb(II) 
ions from aqueous solution. The result showed an increase in 
adsorption capacity with increase in initial metal ion 
concentration. Abdus-Salam and Itiola, [1] investigated the 
potential of termite mound for adsorption and removal of 
Pb(II) from aqueous solutions, the morphology and 
mineralogical composition of the sorbent was well studied.  
The maximum Pb (II) adsorption capacity of the mound 
reported to be 15.5 mg/g.   
VI.  CHALLENGES AND FUTURE PROSPECT 
Some of the challenges as revealed by the reviewed literatures 
are as follows 
 The Nigerian textile industry was more labour driven 
than automation and hence its inability to compete 
well with foreign textile. 
 Industries with fully automated systems produce at 
very high cost because the acquisition, maintenance 
and replacement of machinery were all foreign 
exchange dependent. The running cost of the 
machinery was also a serious concern as energy 
poverty is a major problem in Nigeria.  
 Porosity of Nigerian borders gives room to smuggling 
of foreign textile and greatly reduces the patronage of 
locally made fabrics. 
Advancement from the present state will involve serious 
strategy and a state of absolute determination for a change. 
Nigeria before the 1970’s was known for her agricultural 
activities as her main source of foreign exchange was based on 
agricultural product exports. Agricultural activities was 
neglected because of the oil price shocks of the 70’s and 
percentage of total agricultural export seriously declined from 
about 43% to about 7% [71]. 
A shift of focus by Nigerians from the oil revenue 
back to agriculture and Industrialization coupled with 
technological innovation will go a long way to salvage the 
present situation. Basic amenities such as energy also need to 
be addressed as it is important that it should be provided at 
affordable prices. Energy facilitates the achievement of 
growth and development desired by any nation. 
CONCLUSION 
Since industrialization is a key tool in increasing the 
pace of economic growth and ensuring swift structural 
transformation of the economy, as we hope for complete 
resuscitation of our textile industry and springing up of other 
manufacturing companies, therefore needs arise for the 
applications of laboratory findings into industries. Studies 
such as the use of adsorbent in column experiments, 
treatments of binary or ternary effluents which are close to 
what is obtainable in the industry will possibly give a clear 
idea of the industrial relevance and effectiveness of these 
prepared biomaterials. In practice, a composite effluent from 
textile industries does not contain either of metal or dye alone 
but both along with other pollutants [70,74]. Studies focusing 
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on competitive adsorption in dye-metal binary solution will 
further give good insight into the efficiency and behavior of 
sorbents.  
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